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stepped from 5° to 70° at a scan rate of 10°/min. Fourier transform infrared (FTIR) measurements were performed using a Perkin Elmer Model 100 FTIR spectrometer (Waltham, MA, USA). Zeta potential measurement was determined using a Malvern Zetasizer 3000HS nano-granularity analyzer. Raman spectrum was gained by LabRAM ARAMIS Raman System (HORIBA Jobin Yvon, Japan) with 532 nm laser radiation source. Atomic force microscopy (AFM) in tapping mode was carried out on a NanoScope IIIa (Digital Instruments Co., Santa Barbara, CA, USA) instrument. Gel permeation chromatography (GPC) equipped with a Waters 1525 pump and a Waters 2414 refractive index detector (set at 35˚C).
Quantum chemistry calculation
The geometrical structure, the frontier molecular orbital analysis and the optical properties of the C 27 H 10 N 2 O 15 were studied in detail. All calculations were performed using Gaussian 09 software package by parallel computing in the Linux system using the 16-cores server. First, the structure optimization was using B3LYP DFT method on 6-31G(d) basis set level, and the calculated frequency demonstrated that the optimized geometrical structure was stable. Based on the optimized geometries, the HOMO/LUMO analyses and spectral properties could be carried out. The UV-Vis absorption and photoluminescence spectra were computed by TDDFT.
Procedures Synthesis of Mg-Al-citrate-LDHs
Mg-Al-citrate-LDHs were synthesized by a co-precipitation method in the solutions of constant pH value. A mixed salt solution containing 0.045 mol Mg(NO 3 ) 2 ·6H 2 O and 0.015 mol Al(NO 3 ) 3 ·9H 2 O in 60 mL water was added dropwise to a 60 mL solution containing 0.005 mol citrate at 30˚C under vigorous stirring. Subsequently, 2.0 M NaOH solution was added to keep a constant pH value of 10.5. Then, the suspensions were kept at 35˚C for 6 h under N 2 atmosphere. Finally, the precipitate was filtered, washed with deionized water for three times and stored at 4˚C until further use.
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Mg-Al-GQD-LDHs were synthesized by a hydrothermal method. 12.25 mL Mg-Al-citrate-LDHs (0.045 g/mL) and 2.25 mL ammonia were added into a Teflon-equipped stainless steel autoclave followed by hydrothermal treatment at 180˚C for 8 h. The resulting precipitate was separated by centrifugation (10000 rpm/min, 5 min), washed thoroughly with deionized water and dried in vacuum at 60˚C for 12 h.
2.25 g Mg-Al-GQD-LDHs were treated with 5 mL hydrochloric acid in order to dissolve the layers of LDH and obtain the pure solution of the S-GQDs. In addition, in order to remove inorganic salt, acetone was used to mix with the solution of S-GQDs. The precipitate was removed by centrifugation (10000 rpm/min, 5 min), and acetone in the supernatant was evaporated off under a stream of N 2 , leaving a yellow brown powder of the S-GQDs. 
